The 1:1 equisized hard-sphere electrolyte or restricted primitive model has been simulated via grandcanonical fine-discretization Monte Carlo. Newly devised unbiased finite-size extrapolation methods using loci in the temperature-density or ͑T , r͒ plane of isothermal r 22k vs pressure inflections, of Q ϵ ͗m 2 ͘ 2 ͗͞m 4 ͘ maxima, and of canonical and C V criticality, yield estimates of ͑T c , r c ͒ to 6͑0.04, 3͒%. Extrapolated exponents and Q ratio are ͑g, n, Q c ͒ ͓1.24͑3͒, 0.63͑3͒; 0.624͑2͔͒, which support Ising ͑n 1͒ behavior with ͑1.23 9 , 0.630 3 ; 0.623 6 ͒, but exclude classical, XY ͑n 2͒, self-avoiding walk ͑n 0͒, and n 1 criticality with potentials w͑r͒ . F͞r 4.9 when r !`. [1, 3, 4] . Naively, one may argue that the exponential Debye screening of the direct ionic forces results in effective short-range attractions that can cause separation into two neutral phases: ion rich and ion poor [1] [2] [3] [4] [5] ; the order parameter, namely, the ion density or concentration difference, is a scalar; so Ising-type behavior is indicated. Field-theoretic approaches support this picture [6] .
2 , etc. [1, 2] : But the general theoretical consensus has been that asymptotic Ising-type criticality, with b Ӎ 0.326, g Ӎ 1.239, n Ӎ 0.630, etc., should be expected [1, 3, 4] . Naively, one may argue that the exponential Debye screening of the direct ionic forces results in effective short-range attractions that can cause separation into two neutral phases: ion rich and ion poor [1] [2] [3] [4] [5] ; the order parameter, namely, the ion density or concentration difference, is a scalar; so Ising-type behavior is indicated. Field-theoretic approaches support this picture [6] .
However, the theoretical arguments are by no means rigorous and have not, so far, been tested by precise calculations for appropriate models. To do that is the aim of the research reported here. We have studied a finely discretized version [7] of the simplest continuum model (considered by Debye and Hückel in 1923 [1, 2] , three years before Ising's work), namely, the restricted primitive model (RPM), consisting of N N 1 1 N 2 equisized hard spheres of diameter a, precisely half carrying a charge 1q 0 and half 2q 0 , in a medium (representing a solvent) of dielectric constant D. At a separation r $ a, like (unlike) ions interact through the potential 6q 2 0 ͞Dr; thus appropriate reduced density, r N ͞V for volume V , and temperature variables are
Except at low densities and high temperatures, when the inverse Debye length k D a ͑4pr ‫ء‬ ͞T ‫ء‬ ͒ 1͞2 is small, the RPM is intractable analytically or via series expansions [1, 3, 8] . However, it has been much studied by Monte Carlo (MC) simulations [1, [9] [10] [11] [9, 10] (which, even then, neglect potentially important, asymmetric "pressuremixing" terms [12] ). It must be stressed that implementing appropriate finite-size extrapolation methods constitutes the heart of the computational task since a grand-canonical (GC) system confined in a simulation "box" of dimensions L 3 L 3 L (with, say, periodic boundary conditions [13] ) cannot exhibit a sharp critical point; a finite canonical system may become critical but can display only classical or vdW behavior [14] .
Thus, while previous RPM simulations [9, 10] demonstrate consistency with Ising (or n 1) behavior, no other universality classes are ruled out: see also [11, 14, 15] . Putative "nearby" candidates are XY or n 2 systems (with g Ӎ 1.316, n Ӎ 0.670), self-avoiding walks (SAWs, n 0: with g Ӎ 1.159, n Ӎ 0.588) [14, 16] and long-range, 1͞r d1s scalar systems (with d 3, s , 2 2 h) [15, 17] . On the other hand, in a preparatory GCMC study, OFP [14(b) ], of the hard-core square-well (HCSW) fluid -for which Ising criticality has long been anticipated -new, unbiased, finite-size extrapolation techniques enabled the n 2 and 0 classes to be convincingly excluded.
Present approach.-We have now applied the methods of OFP to the RPM [11(b) , (c) ]; however, the extreme asymmetry of the critical region in the model (see Fig. 1 ) has demanded further developments. By extending finitesize scaling theory [18] and previous applications of the Binder parameter or fourth-moment ratio [17] [18] [19] Q L ͑T ; r͒ ϵ ͗m 2 ͘ 2 ͗͞m 4 ͘ with m r 2 ͗r͘ (2)
[20] to systems lacking symmetry, we have assembled evidence, outlined below, that excludes not only classical criticality in the RPM but also the XY and SAW universality classes and ͑d 3͒ long-range Ising criticality with s & 1.9. Our work [11(b) ] employs multihistogram reweighting [21] and a ͑z 5͒-level fine-discretization formulation (with a fine-lattice spacing a͞z [7] ). Since z ,`, nonuniversal parameters, such as T ‫ء‬ c , will deviate slightly from their continuum limit ͑z !`͒ [7, 22] ; but, at this level, there are no serious grounds for contemplating changes in universality class. For the critical parameters we find T Fig. 1 for L ‫ء‬ ϵ L͞a 6, 8, 10, 12; the selected value q 0.20 corresponds roughly to k Ӎ 0.60 (which may be identified with an optimal value: see OFP and [18] ). However, the variation of the k loci when L increases is significantly more complicated in the RPM than in the HCSW fluid [11(c) ,24].
Extrapolation of the effective susceptibility exponents in Fig. 2 and those on the k 0 locus, etc. [11 (c) ], to t 0 indicates g 1.24͑3͒, upholding Ising-type behavior while both XY and SAW values are implausible.
To determine the exponent n we have examined the peak positions, T j ͑L͒, of various properties, Y j ͑T; L͒, on the critical isochore. Finite-size scaling theory [18] yields Figure 3 demonstrates the estimation of 1͞n (unbiased except for the imposed T c estimate) from the ratios DT j ͑L 1 ͒͞DT j ͑L 2 ͒ for various j [see [11(c) ] ], using an established approach [see OPF (7)- (13) for classical and Ising criticality one has ͑u͞n, w͒ ͑1, 3͒, Ӎ ͑0.82, 2.41͒, respectively [16] . With this guidance, the large-scale inset in Fig. 4 [14] and newly devised extrapolation techniques for nonsymmetric critical systems, our extensive grand-canonical Monte Carlo simulations for the RPM have provided, in toto, convincing evidence to exclude classical, XY ͑n 2͒, or SAW ͑n 0͒ critical behavior as well as long-range (effective) Ising interactions decaying more slowly than 1͞r 4.90 . Rather, the estimates for the exponents n and g, and for the critical fourth-moment ratio, [23] For the extrapolations at the heart of our approach, precise and reliable simulation data are essential [11(c) ]: this restricts the maximum size of the systems we can usefully simulate. To provide a basis for judging this matter we note (but see also [11(c) ]) that for L ‫ء‬ 12 a total of 167 state points (SPs) were used in the range 0.04 , T ‫ء‬ , 0.083 with close spacing in T ‫ء‬ and r ‫ء‬ near criticality. A typical SP had ͑2 10͒ 3 10 4 independent samples amounting to ϳ10 10 MC steps per SP. For smaller L ‫ء‬ , the number of independent samples was larger by factors of 10-50. All simulations were analyzed for autocorrelation. Reweighted histograms were crosschecked using nonoverlapping SP sets. 
